The main lines being pursued in the study of the aetiology of multiple sclerosis, as reported at this meeting, are the identification of the initial event leading to the formation of the plaque of demyelination; the possibility of the implication of a viral agent; the role of immunological mechanisms; and the search for an animal model of the disease. In none of these has it been possible to reach a definite conclusion.
Patterns of work1
Shift work is like poverty -we feel instinctively that it must be a 'bad thing', but the scientific evidence for advising employees is in fact very slender.
Ever since the classical study of Doll and Avery 30 years ago, which showed that shift work had little relationship to peptic ulcer, this topic has aroused much heat but little light. Dr Malcolm Harrington, who introduced this symposium, published an extensive review of the literature on shift work and health in 1978, which demonstrated that many of the studies were inadequate and valid conclusions could not be drawn from them. About 20% of the workforce in Europe and the USA are on some form of shift work, and the many different shift patterns, as well as the social, psychological and circadian factors involved make it difficult to generalize.
Mr A A I Wedderburn of the Department of Business Organization, Heriot Watt University, has carried out two large interview studies of shift work. He emphasized that many shift workers are a self-selected group, who possibly adapt more readily physiologically and psychologically than their fellows. The difficulty in any study is to define and measure mental health, job satisfaction and stress. His interviews and those of other investigators showed that about a third of shift workers said they disliked the arrangement, but anything from 47% to 54% liked it, whether through positive acceptance or resignation is impossible to judge. The disadvantages are I Report of meeting of Section of Occupational Medicine, 19February1980. Accepted 9 September 1980 0141-0768/80/120891-03/$01.00/0 Electrophysiological techniques have permitted the earlier and more accurate diagnosis of cases of MS, but in the absence of any form of specific therapy, either prophylactic or curative, the potential value of these techniques cannot be realized.
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obvious and include interference with normal social and family life, and disturbed sleep and meals. The advantages include better pay, freedom during the day and less supervision at work. Perhaps the people who actively dislike shift work are those who find it difficult to adapt physiologically. Nurses and physicians can help them to live with shift work, by advice on eating and sleeping habits, such as earplugs against noise. And employers can help by providing good canteen and travel facilities, medical care and facilities for recreation.
Dr J M Waterhouse, of the University of Manchester, described how many physiological processes show circadian rhythmicity and this is attributed in part to an internal 'clock-like' process. When subjects are isolated from time cues (as for example when they live in caves) the endogenous 'clock' loses about one hour per day. Normally the clock is entrained to a 24-hour routine by rhythmic influences called 'zeitgeber': these are mealtimes, social activity and the alternation of light and dark and of sleep and waking.
After time-zone shifts, insomnia, fatigue, loss of appetite and gastrointestinal upsets are experienced -'jet lag syndrome'. A variety of objective measurements (for example, body temperature and adrenaline excretion) indicates that the circadian rhythms do not adjust immediately but take about 3 days before they are once again synchronized to the new environment; it is believed that there is some connection between the feeling of malaise and the inappropriate timing of the circadian rhythms.
Adaptation of circadian rhythms to shift work is slow, being incomplete after 7 nights. On the other hand, a change back to day shift (as at the weekend) produces rapid changes in circadian rhythms because all zeitgeber constrain the internal clock to adjust to a 'normal' day.
Accordingly, from a physiological point of view, favourable patterns of shift work might be either to remain on the same shift for long periods (giving the internal clock the best chance to adapt) or to change shifts frequently (so that no adaptation of the internal clock can take place). The common system of alternating 5 nights of work with 2 days of leisure at the weekend seems to have the worst of both worlds.
Studies in applied psychology were discussed by Professor W P Colquhoun of the Medical Research Council at Sussex University. He showed that circadian rhythms may affect performance, but it is often difficult in real life to isolate measurements, such as the number of errors or spoilt work, accidents or the amount of work produced, while controlling social and environmental factors. Therefore it is necessary to conduct experimental shift work studies where these factors are controlled. Such studies show that performance at tasks requiring vigilance, sustained attention and prolonged concentration is considerably worse at night. Also, as in physiological rhythms, such alertness performance rhythms gradually adjust to the altered sleepwaking cycle, so that performance at night improves progressively over consecutive night shifts. However, this improvement is still slight by the end of a week and is lost during rest-day periods.
Performance at cognitive tasks requiring temporary storage of information, i.e, 'short-term memory' tasks, shows a rhythm considerably out of phase with the 'alertness performance' rhythm. Short-term memory is, in fact, better at night and adjustment to night shift results in progressive deterioration in performance. Further, this adjustment of the memory rhythm occurs at a faster rate than adjustment of the alertness performance rhythm. Thus, a study of subjects on 21 days unbroken night shift showed that it took 16 days for the rhythm of alertness to adjust completely, but only 10 days for that of memory. In order to predict the way in which an individual's performance will be affected by any particular shift system, it is necessary to make a prior analysis of the operations his job involves.
Dr T H Monk, also of the MRC at the University of Sussex, described the wide individual differences in response to shift work affecting absenteeism, labour turnover and performance. The primary factor is the level of commitment the shiftworker is able to make (dependent, for example, on family ties). Other factors governing the effect of shift work stem from the worker's circadian rhythms whose form and rate of adjustment can be influenced by age, personality, and whether the worker is a 'morning' or 'evening' type of person. This factor of 'morningness' can also affect how easy the shiftworker finds it to sleep during the late morning. Other circadian factors such as 'vigour' and 'rigidity of sleeping habits' can also determine shift work adjustment.
Studies of short-term adjustment are easier and comparatively more numerous, but long-term adjustment may be more significant to workers' happiness and efficiency. This latter involves gradual changes in (1) diurnal rhythms in various measures or (2) the rate at which short-term adjustment can be accomplished after prolonged exposure to shift work. Amongst other factors, those of temperature, mood, mental efficiency, and the renal excretion of electrolytes all exhibit circadian rhythms and will show adaptation to the shiftworker's changed routine.
Apart from individual differences, the system of shifts is important -permanent systems result in greater overall adjustment than weekly or rapidly rotating systems. Further, the 'task demands' are changing from simple perceptual motor tasks, e.g. dexterity, which parallel the circadian rhythm of body temperature, to more cognitive tasks such as short-term memory and high storage, which adjust more quickly to shift changes. Thus tasks involving memory may be better performed on a rapidly rotating system, while perceptual motor tasks are probably best on a permanent night system.
Mr McEwan Young of Loughborough
University discussed innovations in work patterns and associated control systems. The reduction or abolition of shift work is being attempted by persuasion, e.g. ILO legislation and voluntary restructuring of work. Mitigation can be effected by earlier retirement, shorter shift cycles, reduced overtime, working week or month or a sabbatical, flexitime or staggered hours. Compressed hours, sacrificing the midday break, have been tried, as was a compressed week of 4 days with longer hours. Permanent part-time work is getting more common with women, often in low skill, low pay jobs. Flexible hours are more commonly worked by white collar employees. Rescheduling shift patterns, such as reducing the unpopular afternoon shift to 7 hours or lengthening shifts up to 12 hours, has been tried. Time flexibility has disadvantages, causing more problems with fatigue, overtime problems and excessive hours when someone fails to come to work.
From the management point of view, Mr M R Davenport of Alcan Transport Products pointed out some patterns which have been tried successfully. The compressed day without lunch break, combined with a 4-hour shift on Fridays, is one way. Two ten-hour shifts per day, four days a week, were found useful in particular processes as they provide 4 hours per day for necessary maintenance instead of restricting this mainly to weekends. In a continuous process factory, 12hour shifts were introduced which, though not popular with some older employees and which made overtime almost impossible and travel difficult, were extremely effective in terms of productivity. In another factory, 5 different shift patterns were combined and, due to effective blending of employer and employee needs, established by participation, satisfied everybody concerned. This latter case shows the key to success, namely using participative management to establish the many and often complex needs of all parties and then to devise mutually acceptable ways of meeting these needs.
The trade union view was presented by Mr P Ashby of the TUC. He felt that many lower paid INSTRUCTIONS TO AUTHORS workers are trapped by the shift premium payments into accepting shift work. There are problems with canteen facilities, travel and welfare facilities on night shift. The danger is that new technology with high cost of hardware and software will tend to increase the need for shift work.
New work patterns need to be negotiated, e.g. work sharing (which would help unemployment). Unions are asking for less night and weekend work, improved facilities, housing, medical and recreational provisions, a statutory meal break, even paternity leave. The choice of shift patterns and premiums should be the workers'. He emphasized that new technology requires a flexible approach both from managements and unions.
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